GLAS Laser 3 Energy Analysis and
Extrapolations
for Campaigns L3k-L3m

Tony Yu
GARB Team
9-29-08

9/29/08

NASA Goddard - GLAS Instrument Team

Tony Yu- 1



In-Space GLAS Laser 3 Energy History for campaigns L3G-L3J
+ Extrapolations for Future Campaigns L3K-L3M

Key points -
40 - 1. Fitted campaigns 36-3J using 13.6C as
3G/3H in space data laser reference temperature.
dE/dt model - 1 Amp Bar Drop/8 Day
= dE/d del - 1 Al Bar D 7 D
35 ! 31//33t ir:(;pzce datn. S . Model suggested at end of 37, there
3G —— dE/dt model - 1 Amp Bar Drop/20 day were 1 Pr-eAmp and ~27 Amp bar‘s
/S e e S s ooy s 03501 || ropped so far. (Nete: tis s ane of
30 —— 3L - Extrapolate (1 Amp Bar/12.5 Day) many combinations of bars drop
— 3M-Raise Temp to 30C; 1 Amp Bar/6.25 Day between PreAmp & Amp being
- 3H 3M-Raise Temp to 30C; 1 Amp Bar/12.5 Day considered).
T 25
.;, 31 5 [Model suggested lost of 1 Pre-Amp and 26.9 Amp Bars | . Using The average of past four
o 3 [Rate: 1 Amp Bar/12.5 Day]‘ campaigns to extrapolate for future
s 3K - 13.6°C  3L-13.6°C  3M - 30°C / campaigns 3K-3M.
= \ . For 3K and 3M, the rate of decline is
2 15 1 Amp Bar Drop (or equivalent energy
\ lost) per 12.5 Days.
G Expected to lose fire ack sighal [Rate: 1 Amp Bar/6.25 Day . One of the scenarios being considered
is to raise the temperature from
. 13.6C to 30C at end of 3L to increase
the energy. This adjustment increase
the energy by about 5 mJ.
0
. Assuming the rate of decline is the
0 33 66 99 132 165 198 231
same at 1 Amp Bar Drop/12.5 Day, the
Days energy at the end of 3M is predicted
to be > 15 mJ.
. For p lal?nzng bey ond L’?m' . To investigate the increased rate of
Using these assumptions, extrapolations from the decline for increased femperature
1 del indi he L3 inine lifeti operation, we doubled the rate to 1
aser model 1ndicates the remaining litetime to Amp Bar Drop/6.25 Day. The energy
be 4-6 more campaigns, ending during L3o or L3p. at end of 3M is predicted fo be
around 13.5 mJ (Brown Curve)
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Laser 3 Energy Trend Extrapolation for Campaigns L3K-L3M
with additional loss of a single Pre-Amp Bar

40
[ 3G/3H in space data
dE/dt model - 1 Amp Bar Drop/8 Day
35 [ === dE/dt model - 1 Amp Bar Drop/17 Day Key poin‘rs -
| 31/3) in space data
3G =~ dE/dt model - 1 Amp Bar Drop/20 day
- dE/dt model - 1 Amp Bar Drop/8 Day & 1 Amp Bar Drop/15 Day 0
30 | = 3K - Extrapolate (1 Amp Bar/12.5 Day) | 1 one ‘OTher‘ s‘cenar‘lo we
3L Predicts with Lost of 1 PreAmp Bar considered is the dr‘op of an
3H = 3L Predicts with Lost of 1 PreAmp bar entire Pr'eAmp bar in
= s . i
|§| 31 [Model suggested lost of 1 Pre-Amp and 26.9 Amp Bars] campaign 3L. This dr'ops the
> 3 energy by about 3 mJ and the
fg 20 | R e rl ot predicts for energy at end of
w ' ' 3L is just below 10 mJ (6reen
$ 15| \ |R‘*KA"‘”"’£12'S = Curve).
= JLos{ of one PreAmp Bar, AE ~ 3 m]ﬁ.
o Y O 2. If at beginning of 3M, the
8 mJ - Expected to lose fire ack signal f ‘remper‘a’rur'e increases to
YR TN e 5oy 30C, then the energy will go
2 up to ~15 mJ.
0 3. Two scenarios are presented:
0 33 66 99 132 165 198 231 - Rate at 1 Amp Bar
Days Drop/12.5 Day
* Rate doubles to 1 Amp
For planning beyond L3m: Bar Drop/6.25 Day
Using these assumptions, extrapolations from laser model to show the possibility of
show the L3 remaining lifetime to be 3.5 to 5 more h'9he:_decfy rate :T higher
campaigns, ending during L3n or L3o0. operating Temperature.

9/29/08 NASA Goddard - GLAS Instrument Team Tony Yu-3



